The purpose of this paper is to construct some invariant measures over the infinite dimensional rotation group, analogously to the Haar measure in the finite dimensional case. In this direction there are some results making use of Haar measure on compact groups or Gaussian measure on Hilbert spaces. See, [5] , [6] , [9] and [10] . But it seems to me that the treatment of the whole group is complicated and difficult. On the other hand, the Cayley transformation in the finite dimensional Euclid space gives a correspondence between the special orthogonal group and the set of skew-symmetric operators, and still may be useful for the infinite dimensional case. Thus, we restrict our consideration to a subgroup which is included in the domain of Cayley transformation. Then the problem is transformed as follows.
To the rotationally invariant measure on this subgroup what measure corresponds on a suitable class of infinite dimensional skew-symmetric operators'?
In order to solve it we first consider the Cayley image of Haar measure in the ^-dimensional case and second construct a finitely additive measure as the limit of n->oo. Lastly we discuss the countably additive extension of so obtained measure. I like to express my thanks to Prof. H. Yoshizawa for the constant encouragement. Also I thank deeply to Prof. Y. Yamasaki The above two lemmas are well known. See [12] . Let SO(n) be the special orthogonal group on the ^-dimensional
Euclid space, \i n be the normalized Haar measure on it and C n be the
Cayley transformation from SO(n) to S(ri), where S(n) is the set of n-
dimensional skew-symmetric matrices. The domain of C n is the set of operators which have not eigen value -1 and will be denoted by G n .
Lemma 2.1. p, n (G n } = I and G n is a open dense set in SO(n) in the natural topology.
The assertion is easily checked, so that we omit it.
Naturally S(n) may be considerable as -^n(n~ l)-dimensional Euclid space, regarding the entries of the upper part of the diagonal as independent variables. Symbolically we shall write dA=da\&da\&..,da n -\, n for the volume element of the Lebesgue measure in this space. 
. If A=(A*+I)X(I-A$, then where all matrices are elements of S(n).
This is an elementary calculation and can be proved by induction for n. We omit it.
Remark. (1) For the case ^-2, 1^2 is one dimensional Cauchy distribution and its Fourier transformation becomes exp( -1#|). (2) v n (TET-i} = v n (E} for all TEE O(ri) and Borel sets. We put (A,£y n =-tr(£*A) = ~tr(£A) for A,B^S(n). It is Zj Zi
a scalar product on S(n), and \\A |||==<^5 A) n is the Hilbert-Shmidt norm.
We define a linear mapping 7r Wjm from S(n) to S(m) (n^>m). 
. A o-additive extension of {UM} exists uniqiiely on the projective limit space of {S(M^ TTN^M}-
The proof is carried out by Bochner's famous theorem. We omit it.
Though it can be shown more directly, Theorem 3.2 tells us that we can define a positive definite function x on the set S$(H} of all finite rank skew-symmetric operators on H.
More exactly, x has the following two properties.
(1) x i s a positive definite function and x(0) = l.
(2) X (^)=XM(A) for any M<=L? such that
The last theorem in Section 2, together with the fact that S$(H} is dense in S n (H} enables us to extend x to S n (H) uniquely. To say repeatedly, S n (IT) is the set composed of the skew-symmetric trace class operators which is equipped with the trace norm.
Theorem 3.3. The dual of the space of compact linear operators on H equipped with the operator norm is identified with the space of nuclear operators on H equipped with the trace norm. More exactly, for the dual element F, there exists one and only one nuclear operator T, such that F(A}=tr(T*A} and \\F\\ = \\ T\\*.
This is a well known result. We omit it. See [7] .
Gollorary. The dual of S C (H} is identified with S n (H) in the above sense.
Proof. Using Hahn-Banach theorem, we can easily reduce it to the above theorem, so that we omit it.
Theorem 3.4. A unique cylindrical measure (weak distribution) exists on S c (ff) such that its finite dimensional projection is given by the Cay ley image of Haar measure.
Proof. Since a weak distribution corresponds uniquely to a continuous positive definite functional on its dual space, we have only to check the continuity of x< But 1-x(A")|<J-^-||X!!t r always holds, so that we complete the proof. In details, see [3J. Our final problem in this paper is the cr-additive extension of this weak distribution. Apparently its characteristic functional tells us the lack of or-additiveness on 5 C (//). So that we must extend S G (H} to a larger space which is so called a nuclear extension. As the projective limit in Theorem 3.1 is considered to be the largest extension, we have only to check the support of the measure in Theorem 3.2. But on the other hand, since we wish to obtain a measure on O(H\ the extension on S C (H} is desirable. Then the problem is set up as follows. Making use of the infinite dimensional Cayley inverse transformation, we can obtain some invariant measures on the group O c (ff).
The author wishes to discuss various properties of these measures in the subsequent paper.
